Ono:(ss-iuiii)NOUV«'na«M/Om9iOOC8eiZ:SINa«SM 

AppBcatfOB No.; lQ/64S, <a« 

Docket No.: 232a -nit7 
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This listing of claims will raplaoe all prior vei^lons and listings of claims in the 
application: 

Listing of rjainrj^- 



1.-14. (Canceled) 



lenomena 



1 5. (Currently Amended) Apparatus for processing a workpiece with a 

plasma comprising a vacuum chamber for processing the woiKplece with the plasma, 
and an electric source grrannempnt m m nr f or exciting the plasma with electric energy 
at sevefal -three or more f requencies such that the excitation of the plasma by the 
sevefa Hhree or more f requencies simultaneously causes sevefaWlfferent ph 
to occur in the plasma, wherein the phenomena affect plasma ion eneigy. plasma ion 
density and plasma chemistry of the plasma incident on the workpiece. 

16. (Currently Amended) A vacuum plasma processor comprising a vacuum 
Chamber Including an electrode, the chamber being associated with a reactance, the 
electrode and reactance being arranged for coupling plasma excitation fields to gas In 
the chamber, the chamber being arranged for canying a workpiece white the plasma 
excftatk^n flelds are coupled to the plasma, and a plasma excrtatK^n source anangement 
for enabling the electrode and reactanc to coupte the etectric energy at sever^,.ee 
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SC^frecuenclas to the plasma, IncK^ent on the wnr. pin.n the tH... 
L ^ . quen,i,« he,. n ..ot, th.t t., ^tlon r-_Jhn^^^ 

tr^^^^n^^^Mi^^ d^r^nt nh.n..on n rn ■„■ 

chemistn^ of the nia^m^ in.iH^.. ^ . , ^ ^ 

17. (Currently Amended) The vacuum plasma processor of claim 16 
Wherein the plasma exdtation source arrangement ar^nged for causing the several 
l!3il^ormore frequendes to be simultaneously applied to the plasma. 

18. (Original) The vacuum plasma processor of claim 16 wherein the electrode 
for carrying the workpiece includes a first electrode in the chamber and the reactance 
includes a second electrode In the chamber. 



19. (Currently Amended) The vacuum plasma processor of daim 18 wherein 
the plasma excitation source a^angement is ananged for applying a plurality of the 
frequencies to the fi,.t electrode and at least one of the frequencies^thaU^^rO^ 
the plurality pffmq„ftnrio^, to the second electrode. 



20. (Currently Amended) 

, ,^.-«,^„, „, „airn lo wnerein 

the plasnia excitation source arr^nn^r^^* 

source arrangement is ananged for applying eavefat -three or 

more of the frequencies to the electiode. 



The vacuum plasma processor of daim 16 wherein 
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21. (Oriainai) The vacuum Plasm, processor of Claim 1S Wherein the tet and 
second el«*odes and tt» source anangement a« ananged for causin« »,e second 
•tecnxte to l» at a reference potential and fbr simultaneously causing the sou«« 
arrangement to apply the e^^fa^ltmauaare frequendee to the first electrode. 

22. (Orisinal) The vacuum pbtma processor of claim 16 wherein the plasma 
excitation source arrangement includes at least one variable frequency RF source. 

23. (Original) The vacuum plasma processor of daim 16 wherein the plasma 
excitation source arrangeaient includes circuitry for (a) providing an impedance matcti 
between sourees of the frequencies and the plasma and (b) decoupling the frequencies 
associated with die different sources from each of the other sourees. 



24. (Canceled) 



25. (Currently Am«,ded) A vacuum plasma processor for a workpiece 
oompdsing a vacuum chamber including first and second electrodes for supplying 
Plasma excitation fields to a region of the chamber adapted to be responsi« u, gas 
adapted to be converts, into a plasma fbr processing ^ wod<ptece, the chamber being 
arranged fbr carrying the wo*ptece while tt,e plasma exdling fields a,e suppBed to the 
"««.n. a plasma excitation source anangement for deriving electric enew at several 
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<^ coupling 0, ^ ^s^^,^^^^^ ^ ^ ^ ^ 

^ «» a„d .econd elec™,,, ^^^^^ ^^.^^ 

!!Saitn!2[B.lrequeneBS to be coupled to the p/«n». 

26. (Cu„en«yA™„*d, The p^oesso, ^. ^^^^ _^ 

.or coupling a p,u™,«y of «,e *«,u«K,es to the efeo,^, ^ „„^„^ 
at loae, one oT the «e<,u.„c.ee to «cond e-ec.rodeuh,^,j,,,tmii.^^ 
aWigrepl from the pliiraiiiY f.~]..^p.|r- 



27. (0„9,nafl The p^cessor Of d«»n 26 whe,e,n the cl^uitry b enanged for (a, 
pro«d,nfl an impedance match be.w«en .ources of the ,*«,ue„cies and «,e plasma ard 
(b) decouplina the flequencie, assodatod w«h .he dlflerem sources f™, each of the 
other sources. 



(Onglnal, The processor of claim 25 wherein the plasma exeita«on sou.ce ' 
an:an9«nent includes ^^^Smj^j^Omereni frequency sou««. 

29- (Ordinal, ^« P~r of cWm 28 where., a, .ea« one of the sources ha, 
a variable frequency. 



30. (Original) The precessor of dairn 28 Wherein at leas, 



one of the sources has 
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a fixed frequency. 



31. (Cu^enayAme^tec, The p™ce»o, of da™ 28 wha™«, vartous 
""^'n'Mcns of «ve«Htet,,^^„^ ,3, 

plasma (b) the enew of tan, in the plasma, and (c) the chemistry of the plasn». 

32. (Orifll^il) Thepraeessorofclain,28whe,*inatleastoneofthe«,g,oeshas 
a variable output power. 



33. (OriginaO The processor of claim 25 wherein the clreuitO- and the chamber 
are ananaed for preventing substantial current to flow at at least one of the pK»a% of 
frequencies to the second electrode. 



(Original) The processor of claim 33 wherein the circuitry and the chamber 
arrangement for preyentina substantial current to flow at at least one of the plurality of 
frequencies to the second elecfcode includes (a) a ^ ,„ .he chamber at a 
reference potential for causing cunent to flow at at leas, one of the plurality of 
OBquenCes from the «,st etecrode to the surface and (b, a flter a^ngemen. of the 
"■^.tnr, the filtar ««ngemen. behg connected to the second etectrode for prevehUng 
«.e substamiel flow of cunent at a, teast one of the plurality of frequencies between tt» 
second electrode and the reference potential. 
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35. (Currently Amended) The processor of dafm 25 wherein the ci«.u.try Is 
anBnged for connecting the second electrode to a reference potent^l and for supplying 
the sevefa^-three or piore frequencies to the first electrode. 

36. (Original) The processor of claim 25 wherein the circuitry Is arranged for 
supplying the same frequency to the first and second electrodes. 

37. (Currently Amended) The processor of claim 25 wherein the plasma source 
arrangement circuitry fs arranged for simultaneously coupling the severa Mhree or mor. 
frequencies wlttHs.the electrodes. 



38. (Currently Amended) The processor of claim 26 wherein the circuitry 
includes a controller for selectively connecting the second electrode to a reference 
potential during a first workplece processing time period and for selectively supplying 
the same frequency to the first and second electrodes during a second wori< piece 
PTQcessmq fimp period. 



39. (Currently Amended) The processor of claim 37 wherBin the controller is 
arranged for selectively connecting the first electrode to be responsive to each of the 
sevefa kthr^^ or more fr equencies during the first time period. 

40. (Original) The vacuum plasma processor of claim 25 wherein the plasma 
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frequencies to the first electrode. 

41. (OrtBM) ^ p.«ma p«^sor o, cwm 25 whe^in 

second ^^^^ ^ ^ ^^^^ ^ ^ 

•lecrode to b. a. a »te^ce poten«a. fe. «™,^„«,^„ ^ 
armnsen^n, to apply — a,re£,juisai.*«quend« to elect^de. 

«■ (P-ious^rP-esento,, A vacuum plasma p™cassor fer p««ssinfl a 
^■^oce compri^na a vacuu. chamber .™win, an electrode ar,a„B«n.„. tor 
supplying excteton fieWs to a «gion of U,. chamber adapted to be «spon.iv. 

to aa. adapted to be converted Into a p(„ma tor processing worKpfece the 
Chamber being a-^nged for carrying the won<p»ce wh«e the plaan« excHaUon fleWa 
a« supplied to the region, the etectnxle anan,em«rt including and second 
•tect^des resp«*e4, on opposite and second s«ies C the regton and a thin, 
electrode on said fi^ sKte of the «g,on. the third electrode being peHpheral to and 
e^lly insuteted ftom the «,« etec^e. , ^ 
osm^ng eteCric energy at p^ral .he,uenc«s, the plasr™ excita«on sou^e arrangen«„t 
being ar,ang«, tor seiecSveiy co^.^ energy at the plura, fluencies to the 
second and third e^des for causing cunen, a. a. toa« one of the plural frequencies' 

to flow in the third electrode Without n..r«.«t » 

^oe Without current at all of the frequencies flowing in the third 

electrode. 



a 
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43. (Original) The processor of claim 42 wherein the electrode arrangement 
indudes a fourth electrode on said second side of the region, the fourth electrode being 
peripheral to and electrically insulated from the second electrode, the plasma excitation 
source arrangement being amanged for selectively coupling energy to the fourth 
electrode for causing current at at least one of plural frequencies to flow in the fourth 
electrode without cunrent at all the frequencies flowing through the fourth electrode. 

44. (Original) The processor of claim 43 wherein the plasma excitation source 
arrangement ts arranged for applying energy at at least one of the frequencies to the 
third electrode. 



45. (Original) The processor of claim 43 wherein the plasma excitation source 
arrangement is arranged for applying energy at at least one of the frequencies to the 
fourth electrode. 



46. (Original) The processor of claim 43 wherein the plasma excitation source 
arrangement is arranged for applying energy at at least one of the frequencies to the 
third and fourth electrodes. 



47. (Previously Presented) The processor of claim 43 wherein the plasma 
excitation source arrangement includes a filter arrangement for enabling current at least 
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one of the frequencies to flow between the third electrode and a reference potential 
While preventing current at at least one of the frequencies from flowing between the 
third electrode and the reference potential. 



processor of daim 43 wherein the plasma 
excitation source arrangement includes a filter arrangement for enabling current at^ 
least one of the frequencies to flow between the fourth electrode and a reference 
potential while preventing current at at least one of the frequencies from flowing 
between the fourth electrode and the reference potential. 



49. (Currently Amended) The processor of claim 48 wherein the plasma 
excitation source arrangemem includes a filter anrangement for enabling current at at 
least one of the frequencies to flow between the third electrode and a leterence 
potential while preventing current at least one of the frequencies from flowing between 
the third electrode and the reference potential. 



50. (Original) The processor of claim 42 wherein the plasma excitation source 
arrangement Is arranged for applying energy at at least one of the frequencies to the 
third electrode. 



51 . (Currently Amended) The processor of claim 42 wherein the plasma 

excitation source arrangement includes a filter arrangement for enabling current at at 
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least one of the frequencies to flow between the third electrode and a reference 
POten.a, while preventing current at least one of the frequencies from n^ng between 
the third electrode and the reference potential. 

52. - 63. (Canceled) 



is in the range 



Of 100 kHz .0 ,0 MH^ a second o, «,e fre,^^ ^ ,„ ^/ " "^"^ 

MHz «^ . . . f^iuencies Is in the range of 10 MHz to 150 

MHZ, and a .h,^ ^.^e ,.<,ue„o*es is in ^ ^ ^ ^ 

rr : : '^^"'^ ^~ — . . „hz to 

MHz, and a third of the fregueneiBs is in « 

equenaes s in the range of 27 MHz to 300 MHz. 

86. (New) The processor of daim rk .j. • 
arrangen^n. .s ananged ^ ^ ^ ^ 

^ nr. eiecrode^e app^ng the third , ^ ^ 

ig!:; " " " "^'^ *^ — 

«rsngen,s„t » ^ranged sin.„^^s, app^ng the .rst second, and thin. 
-.-«..e„.e^a.h.,e«»seconde^e.«arete.n«po.„«a. 

ft 

a». (New, The p^oessor of c^,. 25 whe^„ a «rs. o, the „e,uenc^ is in the range 
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of 100 kHz to 10 MHz. a second of the frequencies te in the range of 10 MHz to 150 
MHz, and a third of the fl-equencles is in the range of 27 MHz to 300 MHz. 

69. (New) A vacuum plasma processor comprising a vacuum chamber Including an 
electrode, the chamber being associated with a reactance, the electrode and reactance 
being arranged for coupling plasma excitation fields to gas in the chamber, the chamber 
being arranged for carrying a workpieoe while the plasma excitation fields are coupled 
to the plasma, and a plasma excitation source arrangement for enabling the electrode 
and reactance to couple the electric energy at three or more frequencies to the plasma 
incident on the worlcpiece, the three or more frequencies being such that a first of the 
frequencies is in the range of 100 kHz to 10 MHz. a second of the frequencies is in the 
range of 10 MHz to 150 MHz. and a third of the frequencies is in the range of 27 MHz to 
300 MHz. 



70. (New) The vacuum plasma processor of claim 69 wherein the plasma excitation 
source arrangement is arranged for causing the three or more frequencies to be 

* 

simultaneously applied to the plasma. 

71. (New) The vacuum plasma processor of claim 69 wherein the electrode for 
carrying the workpiece includes a first electrode in the chamber and the reactance 
Includes a second electrode in the chamber. 

72. (New) The processor of claim 71 wherein the plasma excitation source 
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arransement Is airanged tor simultaneously applyina the firat and second frequencies to 
the first electrode while applying the thim frequency to (he second etectrode. 

73. (New, T^e p^cessor of dain, 71 whe«in th. piasma excitation source 
-angemen. is arran^ ^ ^ ^ ^ ^ 

the f^t eie^rod. whi. the second eiecode is a. a rete^nce poten^al. 

so J""' " ^ 

2— «-e„t . ^ 3pp,.n« a .urai«y of the t^uenc^ , 

electrode and at least one of the frequencies that wif. . 

e rrequenctes. that differs from the plurality of 
frequencies, to the second electrode. 

n. (New, v„ vacuum plasma processor of Cairn 69 wh«,in the plasma excitation 
arrangement . a,.„,ed f.r applying three or more of ^ ^ ^ 

ele<^ode. 



«■ (New, The vacu^ p,asma pressor of Calm 7, wherein the f>r^ and second 
and the sou^ a^ngemen. are arranged for .au.„g «,e second efec^de 
<0UU. reference potential and tor aimuteneousiy causin, ^ ^ ^ 

apply the three or more frequencies to the Bret electrode. 

yr. (New, The vacuum p^sma processor of claim 69 wherein the plasma excita«on 
«.un» anangement includes at least on. v«fe«„e frequency RF sou,«. 
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78. 



(New) Th, vacuum plasm. p™a«or of daim 69 whe«ln the p,as™ a«iteto„ 
sou« a^nae^n, u,dud« ei.„i,^ ,„ „, p^,„^, ^ 
soun^eso,^ ,^ ^ ^ ^ ^^^^ 

assoctaW With «,e dBferen, sources from each of other souses. 

"9. ™« ««="um Plasma pn,ces«,r Of calm 68 whe»l„ «, • 

wnerein the exc tation <iruirr« 

arrangement is arranged and the fr^^^r, ■ . 

a«a ana me frequencies have values for causing th 
dffferent phenomena t« ^ °^ '"ore 

Phenomena to occur sfmultaheously in the plasma, 
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